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REMARKS 

Favorable reconsideration of this application, in light of the preceding 
amendments and following remarks, is respectfully requested. 

Claims 1-14 are pending in this application. Claims 1. 2. 8. 11 and 12 are 
£imended cind claims 15-20 have been Ccincelled. Claim 1 is the sole independent 
claim. Claims 7-10, 14, 17 and 18 have been withdrawn from consideration. 

Applicants respectfully note that the present action does not indicate that the 
claim to foreign priority under 35 U.S.C. §1 19 has been acknowledged or that certified 
copies of all priority documents have been received by the U.S.P.T.O. Applicants 
respectfully request that the Examiner's next communication include an Indication as 
to the claim to foreign priority under 35 U.S.C. §119 and an acknowledgement of 
receipt of the certified copies of all priority documents. 

Applicants also respectfully note that the present action does not indicate that 
the drawings have been accepted by the Examiner. Applicants respectfully request 
that the Examiner's next communication include an indication as to the acceptability 
of the filed drawings or as to any perceived deficiencies so that the Applicants may 
have a full and fair opportunity to submit appropriate amendments and/or corrections 
to the drawings. 

Restriction 

In the Office Action, the Examiner states that in the light of the response to the 
restriction requirement, claims 7-10. 14. 17. 18 as filed on 7/17/2008 are withdrawn 
fi"om consideration as being directed to non-elected invention. Applicants respectfully 
disagree. 

In the Response to the Restriction Requirement filed on July 17, 2008. 

Applicants made a number of amendments to the original claims. As such, the 
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present claims 7-10 and 14 are different from original claims 7-10 and 14 to which the 

Restriction Requirement mailed June 17. 2008 was directed. In fact, all the claims 1- 

20 as filed on 7/17/2008 in response to the restriction requirement were directed 

towards a bioartificial implant according to Group I. TTierefore, the amended claims 7-10, 

14. 17. 18 as filed on 7/17/2008 relate to the invention of Group 1. 

For instance, claims 7-10 as filed on 7/17/2008 corresponded to the original 
claims 4-6, which were considered part of Group I by the examiner in the restriction 
requirement. Correspondingly, claim 14 as filed on 7/17/2008 relates to an insulin 
pump comprising the sugar detecting sensor element of claim 13. which is deemed to 
belong to the invention of Group I. 

Applicants believe the Examiner withdrew these claims in error as the reference 
to withdrawn claims 7-10, 14, 17. and 18 refers to these claims as originally filed and 
not to claims 7-10. 14. 17. and 18 as filed on 7/17/2008. Further, claims 7-10 and 
14 are dependent on claims 1 and 13. which are currently imder examination, and are 
directed to the same class of invention. 

Therefore, Applicants respectfully submit that claims 7-10 and 14 should be 
rejoined and examined in the present application. 

Rejections under 35 U,S.C, § 112 

Claims 1-6, 11-13. and 15-20 stand rejected imder 35 U.S.C. § 112. second 
paragraph, as being indefinite for falling to particularly point out and distinctly claim 
the subject matter which Applicants regard as the invention. Applicants respectfully 
traverse this rejection for the reasons detailed below. 

Claims 15^20 have been cancelled, and therefore the rejection to claims 15-20 
is now moot. 
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Applicants respectfully submit that claims 1 and 11-12 have been amended to 

overcome the outstanding 112 rejections. Further, as is well-known to one of ordinary 

skill in the art and is evident torn the attached extract fix>m Merriam-Webster's 

Collegiate Dictionary, "semipermeable" inherently defines partially but not fi-eely or 

wholly permeable but instead permeable to some, usually small, molecules but not to 

other, usually larger, particles. A semipermeable membrane is a membrane that will 

allow molecules or ions to pass through it by difiusion or facilitated diffusion. The 

permeability of the membrane may depend on, for instance, the solute size, solubility, 

properties or chemistry. 

Amended claim 1 also now states that the surface coating is permeable to "not 
interfere with the semipermeability of the semipermeable barrier'*. This feature is 
supported by the application as filed, e.g. on page 5. lines 4-7. Amended claim 2 
corresponds to subject-matter of claims 1 and 2 as filed on 7/17/2008. 

In addition, the expressions first side and second side have been consistently used 
instead of one side and other side. Furthermore, the expression "semipermeable barrier" 
has been consistently used throughout the claims instead of barrier. 

The Applicants, therefore, respectfully request that the rejection to Claim 1-6, 
1 1-13 £tnd 15-20 under 35 U.S.C. § 1 12. second paragraph, be withdrawn. 

Rejections under 35 U,S,C* § 102 

Khan 

Claims 1-6. 11-13 and 15 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 5,387,327 to Khan. Applicants respectfully traverse 
this rejection for the reasons detailed below. 

The Office Action stated that Khan teaches an implant corriprising a 

semipermeable barrier coated with a bioactive metal such as titanium which allows or 
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prevents diffusion of substances, material and molecules to the opposite side of the 

barrier; that the substances are produced in a human or animal body, i.e.. blood 

sugar; that Khan teaches the titanitim to be deposited by spray deposition, i.e.. an 

atomizing process; that the implant further comprises a sensor element enclosed by a 

membrane; that the sensor is disclosed as being a blood sugar detecting sensor 

element; and that thus, the reference anticipates the claimed subject matter. 

The Examiner also states that Khan discloses titanium oxide deposited by spray 
deposition, and therefore, anticipates claim 1. Applicants respectfully disagree. 

Khan does disclose that titanium oxide can be deposited by spray deposition. 
However, this titanium oxide is coated on a platinum or nickel wire to form a non- 
reactive semiconductor measurement electrode (colunm 3, lines 34-36; column 4, 
lines 29-35). Thus, the electrode wire in the sensor of Khan has a surface coating of 
titanium oxide and not the semipermeable membrane. 

Furthermore, Khan discloses a bioartificial implant (non-enzjnnatic 
electrochemical sensor 10) comprising a semipermeable barrier (biocompatible 
membrane 15; column 3, lines 50-61). However, Khan does not disclose that the 
semipermeable barrier has any surface coating at all, and therefore, does not disclose 
a surface coating of a bioactive metal as recited in claim 1. 

In addition, there is no guidance in Khan to one of ordinary skill in the art in 
applying the titanium oxide layer to the semipermeable membrane as the titanium 
oxide is used to achieve desired properties in the electrode material . 

The Applicants, therefore, respectfully request that the rejection to Claim 1 
under 35 U.S.C. § 102(b) be withdrawn. 

Claim 15 has been cancelled. Therefore, the rejection to claim 15 is now moot. 
Claims 2-6 and 11-13, dependent on independent claim 1, are patentable for the 
reasons stated above with respect to claim 1 as well as for their own merits. 
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Accordingly. Applicants respectfully request reconsideration and withdrawal of 

the rejection to independent claim 1 and all claims dependent thereon. 

LaVan 

Claims 1-5, 1 1 and 15 stand rejected under 35 U.S.C. § 102(b) as being Nature 
Biotech. Sept. 2003 by LaVan et al. ("LaVan"). Applicants respectfully traverse this 
rejection for the reasons detailed below. 

The Office Action stated that LaVan teaches an implant comprising a 
semipermeable barrier coated with a bioactive metal such as titanium which allows or 
prevents diffusion of substances, material and molecules to the opposite side of the 
barrier; that the substances are produced in a human or animal body, i.e., cells, 
insulin, interferon; and that, thus, the reference anticipates the claimed subject 
matter. Applicants respectfully disagree. 

LaVan discloses a bioartificial implant (titanium tube implant. Fig. 3) 
comprising a semipermeable barrier (serai-permeable membrane. Fig. 3). However, 
LaVan does not disclose that the semipermeable barrier is coated with a bioactive 
metal as is recited in claim 1. In clear contrast, LaVan instead discloses that the tube 
of the implant can be made of titanium (page 1186, section Chambers). There is no 
indication in LaVan that the semipermeable membrane of the implant shotild have any 
coating. 

TTie attached document relating to Viadur® is the product description of the 
leuprolide acetate implant mentioned in LaVan and disclosed in Fig. 3. As is evident 
from the section "Description" of that docimient, the semi-permeable membrane is a 
pol)narethane rate-controlling membrane. However, no indication of any surface 
coating on the membrane is given in the Viadur® document or in LaVan. 
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Further, no disclosure in LaVan would guide one of ordinary skill in the art 
towards the idea of applying a surface coating of a bioactive metal on the semi- 
permeable membrane of the implant. 

The Applicants, therefore, respectfully request that the rejection to Claim 1 
under 35 U.S.C. § 102(b) be withdrawn. 

Claim 15 has been cancelled. Therefore, the rejection to claim 15 is now moot. 
Claims 2-5 and 11, dependent on independent claim 1, are patentable for the reasons 
stated above with respect to claim 1 as well as for their own merits. 

Accordingly. Applicants respectfully request reconsideration and withdrawal of 
the rejection to independent claim 1 and all claims dependent thereon. 

Peery 

Claim 1-5 and 15 stand rejected under 35 U.S.C. § 102(a) as being anticipated 
by U.S. Publication No. 2003/0108590 to Peeiy et al. ("Peery"). Applicants respectfully 
traverse this rejection for the reasons detailed below. 

The Office Action stated that Peeiy teaches an implant comprising a 
semipermeable barrier coated with a bioactive metal such as titanium which allows or 
prevents diffusion of substances, material and molecules to the opposite side of the 
barrier; that the substances are produced in a human or animal body, i.e.. insulin; 
and that thus, the reference anticipates the claimed subject matter. Applicants 
respectfully disagree. 

Peery discloses a bioartifical implant (osmotic delivery system 10) comprising a 
semipermeable barrier (membrane material 30; paragraphs 41, 42). Peery discloses 
that the capsule in which the membrane material is attached can be made of a 
biocompatible metal, such as titanium (paragraph 44). The membrane material is 
made of a polymeric material as mentioned in peiragraph 46. 
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However, Peery does not disclose that the membrane material has a surface 
coating of a bioactive material. In clear contrast, Peery is totally silent regarding any 
surface coating applied to the membrane material. There is therefore no indication in 
Peery that would guide one of ordinary skill in the art towcirds applying any such 
surface coating to the membrane material. 

The Applicants, therefore, respectfully request that the rejection to Claim 1 
under 35 U.S.C. § 102(a) be withdrawn. 

Claim 15 has been cancelled. Therefore, the rejection to claim 15 is now moot. 
Claims 2-5, dependent on independent claim 1, are patentable for the reasons stated 
above with respect to claim 1 as well as for their own merits. 

Accordingly, Applicants respectfully request reconsideration and withdrawal of 
the rejection to independent claim 1 and all claims dependent thereon. 

Brauker 

Claims 1-3, 11-13 and 15 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No, 5.782.912 to Brauker et al. ("Brauker"). Applicants 
respectfully traverse this rejection for the reasons detailed below. 

TTie Office Action stated that Brauker teaches an implant comprising a 
semipermeable barrier which allows or prevents diffusion of substances, material and 
molecules to the opposite side of the barrier; that the substances are produced in a 
human or animal body, i.e.. blood sugar; that the implant further comprises a sensor 
element enclosed by a membrane; that the sensor is disclosed as being a blood sugar 
detecting sensor element; and that. thus, the reference anticipates the claimed subject 
matter. Applicants respectfully disagree. 

Brauker discloses a bioartificial implant (sensor 80) comprising a 

semipermeable barrier (second membrane 50; coltmm 3. lines 64-66; column 4, lines 
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8-12; column 13. lines 24-33). Brauker further discloses that a first membrane 

(membrane 42) surrounds the second membrane (column 3. lines 62-63; column 13, 

lines 8-10). This first membrane is a porous polymer membrane having a specific 

average nominal pore size and average strand size to induce close vascularisation 

(colxmin 3, lines 62-63; colimm 4, lines 50-56; column 7, lines 40-43). 

Brauker continues by speculating that the disclosed effects are believed to be 
achieved by a v£iriety of pol5nners and biocompatible ceramics and metals (column 14. 
lines 6-21). Thus. Brauker speculates that biocompatible metals, if they can be 
manipulated to provide the three dimensional structures of the asymmetrical 
membrane structure, could substitute the polymers as membrane material. 

However, Brauker does not disclose that a semi-permeable barrier has a surface 
coating of a bioactive metal. In clear contrast, Brauker at most speculates that a 
biocompatible metal can be used as semipermeable membrane. Thus, there is no 
indication in Brauker that guides one of ordinary skill in the art towards applying a 
surface coating of a bioactive metal to a semipermeable barrier. On the contrary, 
Brauker guides one of ordinary skill in the art towards usage of a sandwich membrane 
structure, which is a fundamentally different approach than that recited in claim 1. 

The Applicants, therefore, respectfully request that the rejection to Claim 1 
imder 35 U.S.C. § 102(b) be withdrawn. 

Claim 15 has been cancelled. Therefore, the rejection to claim 15 is now moot. 
Claims 2-3 and 11-13, dependent on independent claim 1, are patentable for the 
reasons stated above with respect to claim 1 as well as for their own merits. 

Accordingly, Applicants respectfully request reconsideration and withdrawal of 
the rejection to independent claim 1 and all claims dependent thereon. 
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Antananvich 

Claims 1-3. 11 and 15 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 6.372,244 to Antananvich et al. ("Antananvich"). 
Applicants respectfully traverse this rejection for the reasons detailed below. 

The Office Action stated that Antananvich teaches an implant comprising a 
semipermeable barrier coated with a bioactive metal, i.e., barium and calcium which 
allows or prevents diffusion of substances, material and molecules to the opposite side 
of the barrier; that the substances are produced in a human or animal body, i.e., cells; 
and that, thus, the reference anticipates the claimed subject matter. Applicants 
respectfully disagree. 

Antanavich discloses a bioartificial implant (thin sheet bioartiflcial implant. Fig. 
1) comprising a semipermeable bsirrier (coat 4; colvimn 19, lines 10-20. 54-56; column 
20, lines 55-61; column 21, lines 27-28). Antanavich also discloses that the 
semipermeable coat can be covered by an alginate overcoat to enhance the 
biocompatibility of the implant (column 19. lines 56-58; column 21. lines 27-28). 

However, Antanavich does not disclose that the semipermeable bcirrier has a 
surface coating of a bioactive metal as recited in claim 1. In clear contrast, the alginate 
coat of Antanavich has a further alginate overcoat. 

The Examiner refers to column 20, lines 30-35 which merely states that the 
multivalent cation is mixed with the alginate in order to form a non-dissolvable gel 
made of calcium, barium or zinc ions. Therefore, Antanavich does not disclose a 
surface coating with any bioactive metal, but merely inclusion of multivalent ions in 
the alginate material to form crosslinks between the individual alginate strands and 
an alginate gel. This is well-known in the art. such as illustrated in pages 8 and 9 of 
the provided document Alginates from FMC BioPol3nner. 
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The Applicants, therefore, respectfully request that the rejection to Claim 1 
under 35 U.S.C. § 102(b) be withdrawn. 

Claim 15 has been cancelled. Therefore, the rejection to claim 15 is now moot. 
Claims 2-3 and 11. dependent on independent claim 1. are patentable for the reasons 
stated above with respect to claim 1 as well as for their own merits. 

Accordingly. Applicants respectfully request reconsideration and withdrawal of 
the rejection to independent claim 1 and all claims dependent thereon. 
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CONCLUSION 

In view of the above remarks and amendments, the Applicants respectfully 
submit that each of the pending objections and rejections has been addressed and 
overcome, placing the present application in condition for allowance. A notice to that 
effect is respectfully requested. If the Examiner believes that personal conmiunication 
will expedite prosecution of this application, the Examiner is invited to contact the 
undersigned. 

Should there be any outstanding matters that need to be resolved in the 
present application, the Examiner is respectfully requested to contact Erin G. 
Hoffman, Reg. No. 57,752, at the telephone nvmiber of the undersigned below. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and 
future replies, to charge payment or credit any overpayment to Deposit Account No. 
08-0750 for any additional fees required under 37 C.F.R § 1.16 or under 37 C.F.R. § 
1.17; particularly, extension of time fees. 

Respectfully submitted, 

HARNESS, DICKEY. & PIERCE. P.L.C. 



By 




Donald J. DaleJjReg. m. 34,313 ' 



J Reston, Virginia 20195 
(703) 668-8000 
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Enclosures: Definition of "semipermeable" - Webster's Collegiate Dictionary 
Viadui* Description - Bayer Pharmaceuticals 
FMC Biopolymer - "Alginates - A World of Possibilities Ues Just 
Below the Surface" 
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tosynthesis — scnU.par.B-stte V'par-»-,sil\ n 
senil*per*me*ncnt \-'par-mo-nant, -'parm-naniN adJ (ca. 1890) : lasting 
or intended to last for a long time but not permanent . 
srSml"p:me.able V'par-me-;,-b3l\ «^ (1888) : Partjf "V SSl^tS 
or wholly permeable: specif : permeable to some usu. small nvajgcul" 
but not to other usu. larger particles <a ~ merabrane> — seiili*p«r- 
me-abil'l'ty A-,P3r-mc-3-'bI-la-te\ « , . . > ■ > 

s^irpo.Ut4.caf Vpa-Mi-ti-k3l\ adj (1857) : of. relating to. or involving 
some political features or activity 

semi.pop.ti.lar V'pS-pya-la A adj ( 1 860) : somewhat popular 
IIS3.?S?.CD.Ialn Vp6r-s(3-)l3n. .'pdr-Xii (1880) : any f »^J."'^mic 
wares resembling or imitative of porcelain; esp i A relatively high-fired 
and hard-glazed white earthenware widely used for tableware 
sS!S.por.no.graph4c V.pdr-na-'gra-fikK adJ (1964) : somewhat porno- 
graphic — semi-por-nog.ra.phy Vpor-'na-gra-feX " 
semf<post.a] Vp6s-t»l\ « (1927) : a postage stamp sold at a premium 
over its postal value esp. for a humanitarian purpose 
seml.pre.clous \-'prc-shas\ adj (ca. 1890) of a ge/nstone : of less com- 
mercial value than a precious stone 
scmi.prl.vate Vpri-vat\ adi (1876) : of. receiving, or associated with 
hospital scrSce iiving a patient more privileges than a ward patient but 
fewer than a private patient . . „, „ nonn't • cpkitprofbs- 

scmi-pro Vsc-mc-,pr6. 'se-,mi-, -mi-\ ad/ or n (1908) : SEMTPROFES 

'scSi^ro.fes.sion.al N.sc-mc-pra-'fcsh-nal. ,se-,mt-. -mi-, -'f«-*h3-n»l\ ii 
(1889) : one who engages in an activity (as a sport) semiprofessionaliy 
4cmiprofessioDaI ad/ (1900) 1 : engaging in an f^^X'^^mloSSf^iSSS 
but not as a full-lime occupation 2 : engaged in by semiprofessional 
players baseball> — semi- pro- fes.slon.al.ly adv 
semJ.pub.yc \.'pa-blik\o4f (1804) 1 : open to some persons outside the 
^ular constituency 2 : having some features of a P^^hc Institutmn; 
specif: maintained as a public service by a private nonprofit organlza- 

seSl.quan.«.ta.dve Vkwin-ia-,tft-tiv\ at& (1927) : constUuiing or in- 
5Sving less than quaniilalive P«J»»J°" — ««f V«?flS:S"*?f«^S^ 
seml.qua.ver Vse-me-.kwft-var, •se-,ml-. -mi-\ n (1576) : SDCTEBNTH 

seS?re.li.glous \.se-mr.ri-'li-j«. .se-.mi-, -mi-\ ad/ (1864) : some>vhat 

sSJif.Ve"tiredVri-'tlrd\«*'(1937) : working only part-time esp. because 

se!i3fre?rt/c.llSlitVtTr-manl\ #i (1923) : the state or condition of being 

sS3l3i'.'id'vri-jad\ (1908) I : rigid to some degree or in some 
SSs ^ o/in flfcWp: having a ncxibic cylindrical gas container %vlth 
an attached stiffening keel that carries the load 
semi*nir*al V«rur-3l\ ad/ (1835) : somcwliat rural 
«Sl.S-crcd V'sa-kradX a*- (1898) : SEMiRELipioUS 
lcml.se.cret \-'sc-krat\ aiV (1917) : not publicly announced but widely 

sc^TnTa',^' V^-d-n-,ter-c\ ad/ (ca. 1930) : sedentary during part 

^ou0..m -^r^X adj 

saiire?^'e''m^^^^^^^^ (1916) : having or requir- 

™Iess training than skilled labor and more than "n5,V"niJ^^.H^«nv 
semi-sof C Vs6fl\ adi (ca. 1903) : moderately soft; ^meif i firm but easfly 

seSi^S-ld V?a-lad\ ad/ ( 1834) : having the qualities of both a solid and 

sS.llirs?i;.li»n»b3^^^^ (1962) : bcms^^^^no^^^^^ 

Iblc n 

\3\ abut \»\ kitten. F table \ar\ further \a\ ash ace Va\ mop, mar 
\au\out \ch\chln \e\bet \e\eas>- \g\go \i\hit \j\ice \|\Job 
\ii\sing \6\go \6\law \6i\boy \th\thin \U|\ the \0\ loot \u\ f oot 
\y\ yet \zh\ vision \&. k. <r. 55. u:. IE. ^see Guide to Pronunciation 
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Viadur^ 

(leuprolide acetate implant) 
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DESCRIPTION 

Viadur® (leuprolide acetate implant) is a sterile nonbiodegradable, osmotically driven 
miniaturized implant designed to deliver leugrolide acetate for 12 months at a controlled rate 
(Figure A). Viadur® incorporates DUROS technology. The system contains 65 mg of 
leuprolide (free base). Leuprolide acetate is a synthetic nonapeptide analog of naturally 
occurring gonadotropin-releasing hormone (GnRH or LH-RH). The analog possesses greater 
potency than the natural hormone. The implant is inserted subcutaneously in the inner aspect 
of the upper arm. After 12 months, the implant must be removed. At the time an implant is 
removed, another implant may be inserted to continue therapy. 

Viadur® contains 72 mg of leuprolide acetate (equivalent to 65 mg leuprolide free base) 
dissolved in 104 mg dimethyl sulfoxide. The 4 mm by 45 mm titanium alloy reservoir houses 
a polyurethane rate-controlling membrane, an elastomeric piston, and a polyethylene 
diffusion moderator. The reservoir also contains the osmotic tablets, which are not released 
with the drug formulation. The osmotic tablets are composed of sodium chloride, sodium 
carboxymethyl cellulose, povidone, magnesium stearate, and sterile water for injection. 
Polyethylene glycol fills the space between the osmotic tablets and the reservoir. A minute 
amovint of silicone medical fluid is used during manufacture as a lubricant. The weight of the 
implant is approximately l.lg. 

Figure A. 

Viadur® (leuprolide acetate implant) (diagram not to scale) 
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The chemical name is 5-Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-leucyl-L- 
leucyl-L-arginyl-N-ethyl-L-prolinamide acetate (salt), with the following structural formula: 
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CLINICAL PHARMACOLOGY 

Leuprolide acetate, an LH-RH agonist, acts as a potent inhibitor of gonadotropin secretion 
when given continuously and in therapeutic doses. Animal and human studies indicate that 
after an initial stimulation, chronic administration of leuprolide acetate results in suppression 
of ovarian and testicular steroidogenesis. 

In humans, administration of leuprolide acetate results in an initial increase in circulating 
levels of luteinizing hormone (LH) and follicle-stimulating hormone (FSH), leading to a 
transient increase in concentrations of gonadal steroids (testosterone and dihydrotestosterone 
in males, and estrone and estradiol in premenopausal females). However, continuous 
administration of leuprolide acetate results in decreased levels of LH and FSH. In males, 
testosterone is reduced to castrate levels. These decreases occur within 2 to 4 weeks after 
initiation of treatment. 

One Viadur® Implant nominally delivers 120 micrograms of leuprolide acetate per day over 
12 months. Leuprolide acetate is not active when given orally. 

PHARMACOKINETICS 

Absorption 

After insertion of Viadur®, mean serum leuprolide concentrations were 16.9 ng/mL at 4 hours 
and 2.4 ng/mL at 24 hours. Thereafter, leuprolide was released at a constant rate. Mean serum 
leuprolide concentrations were maintained at 0.9 ng/mL (0.3 to 3.1 ng/mL; SD = ±0.4) 
for 12 months. Upon removal and insertion of a new Viadur® at 12 months, steady-state 
serum leuprolide concentrations were maintained. 

Distribution 

The mean steady-state volume of distribution of leuprolide following 1 mg intravenous (IV) 
bolus administration to healthy male volunteers was 27 L. In vitro binding to human plasma 
proteins ranged from 43% to 49%.^ 

IVIetabolism 

In healthy male volunteers administered a 1 mg IV bolus of leuprolide, the mean systemic 
clearance was 8.34 L/h, with a terminal elimination half-life of approximately 3 hours, based 
on a two-compartment model.* 

A pentapeptide (M-1) is the major leuprolide metabolite upon administration with different 
leuprolide acetate formulations. No drug metabolism study was conducted with Viadur®. 

Excretion 

No drug excretion study was conducted with Viadur®. 
Dose Proportionality 

In a study comparing one Viadur® implant to two Viadur® implants, mean serum leuprolide 
concentrations were proportional to dose. 

Special Populations 
Geriatrics 

The majority (88%) of the 131 patients studied in clinical trials were age 65 and over. 
Pediatrics 

The safety and effectiveness of Viadur in pediatric patients have not been established (see 
CONTRAINDICATIONS). 

Race 

In the patients studied (80 Caucasian, 23 Black, 3 Hispanic), mean serum leuprolide 
concentrations were similar. 

Renal and Hepatic Insufficiency 
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The pharmacokinetics of the drug in hepatically and renally impaired patients have not been 
determined. 

Drug-Drug Interactions 

No pharmacokinetic drug-drug interaction studies were conducted with Viadur®. 

CLINICAL STUDIES 

In two open-label, non-comparative, multicenter studies, 131 patients with prostatic cancer 
were treated with Viadur® and evaluated for up to two years. Two-thirds of the patients had 
stage C or less advanced disease. The dose-ranging study assessed serum testosterone as the 
primary efficacy endpoint in 51 patients treated with either one [n=27] or two [n=24] 
implants for 12 months. The confirmatory study evaluated achievement and maintenance of 
serum testosterone suppression in 80 patients each treated with one implant for 12 months. 
Both studies included a removal procedure and insertion of a new implant with evaluation 
for 12 additional months. 

Following the initial insertion in patients receiving one implant, mean serum testosterone 
concentrations increased from 422 ng/dL at baseline to 690 ng/dL on Day 3, then decreased 
to below baseline by week two (Figure B). Serum testosterone decreased below the 50 ng/dL 
castrate threshold by week four in all but one patient [106 of 107 patients, 99%]. Once serum 
testosterone suppression was achieved [one patient was not continuously suppressed until 
week 28], testosterone remained suppressed below the castrate threshold for the duration of 
the treatment phase. 

Figure B. 

Mean (+SD) Serum Total Testosterone Concentrations - All Patients (n=107) Who 
Received One Implant 
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(Diagonal lines [II] indicate change in axis scale) 

Most patients [n=118] had a new implant inserted for a second year of therapy following 
removal of the first implant(s). No patient experienced a clinically significant increase in 
serum testosterone [acute-on-chronic phenomenon] upon removal of the original implant(s) 
and insertion of a new implant. Suppression of serum testosterone was maintained in all 
patients through the two-month follow-up period following removal of the first implant(s) 
and insertion of a new implant. 

Serum Prostate Specific Antigen (PSA) was monitored as a secondary endpoint in the clinical 
studies with Viadur®. Serum PSA decreased in all patients after they began treatment with 
Viadur®. At six months, PSA concentrations decreased from baseline by at least 90% in 
74.2% of the 97 evaluable patients. 
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Periodic monitoring of serum testosterone and PSA concentrations is recommended, 
especially if the anticipated clinical or biochemical response to treatment has not been 
achieved. 
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INDICATIONS AND USAGE 

Viadur® is indicated in the palliative treatment of advanced prostate cancer. 

CONTRAINDICATIONS 

1. Viadur® is contraindicated in patients with hypersensitivity to GnRH, GnRH agonist 
analogs, or any of the components in Viadur®, Anaphylactic reactions to synthetic GnRH 
or GnRH agonist analogs have been reported in the literature.^ 

2. Viadur® is contraindicated in women and in pediatric patients and was not studied in 
women or children. Moreover, leuprolide acetate can cause fetal harm when administered 
to a pregnant woman. Major fetal abnormalities were observed in rabbits but not in rats 
after administration of leuprolide acetate throughout gestation. There were increased fetal 
mortality and decreased fetal weights in rats and rabbits. The effects on fetal mortality are 
expected consequences of the alterations in hormonal levels brought about by this drug. 
The possibility exists that spontaneous abortion may occur. 

WARNINGS 

Viadur®, like other LH-RH agonists, causes a transient increase in serum concentrations of 
testosterone during the first week of treatment. Patients may experience worsening of 
symptoms or onset of new symptoms, including bone pain, neuropathy, hematuria, or ureteral 
or bladder outlet obstruction (see PRECAUTIONS). 

Cases of ureteral obstruction and spinal cord compression, which may contribute to paralysis 
with or without fatal complications, have been reported with LH-RH agonists. 

If spinal cord compression or renal impairment develops, standard treatment of these 
complications should be instituted. 

PRECAUTIONS 

General 

Patients with metastatic vertebral lesions and/or with urinary tract obstruction should be 
closely observed during the first few weeks of therapy (see WARNINGS). 

X-rays do not affect Viadur® fimctionality. Viadur® is radio-opaque and is well visualized on 
X-rays. 

The titanium alloy reservoir of Viadur® is nonferromagnetic and is not affected by magnetic 
resonance imaging (MRI). Slight image distortion around Viadur® may occur during MRI 
procedures. 

Information for Patients 

An information leafiet for patients is included with the product. 
Laboratory tests 

Response to Viadur® should be monitored by measuring serum concentrations of testosterone 
and prostate-specific antigen periodically. 

Results of testosterone determinations are dependent on assay methodology. It is advisable to 
be aware of the type and precision of the assay methodology to make appropriate clinical and 
therapeutic decisions. 

Drug Interactions 

See PHARMACOKINETICS. 



Drug/Laboratory Test Interactions 
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Therapy with leuprolide results in suppression of the pituitary-gonadal system. Results of 
diagnostic tests of pituitary gonadotropic and gonadal functions conducted during and after 
leuprolide therapy may be affected. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Two-year carcinogenicity studies were conducted in rats and mice. In rats, dose-related 
increases of benign pituitary hyperplasia and benign pituitary adenomas were noted 
at 24 months when the drug was adrninistered subcutaneously at high daily doses (4 to 24 
mg/m^, 50 to 300 times the daily human exposure based on body surface area). There were 
significant but not dose-related increases of pancreatic islet-cell adenomas in females and of 
testicular interstitial cell adenomas in males (highest incidence in the low dose group). In 
mice no pituitary abnormalities were observed at up to 180 mg/m^ (over 2000 times the daily 
human exposure based on body surface area) for 2 years. 

Mutagenicity studies were performed with leuprolide acetate using bacterial and mammalian 
systems. These studies provided no evidence of a mutagenic potential. 

Pregnancy, Teratogenic Effects 

Pregnancy Category X (see CONTRAINDICATIONS). 

Pediatric Use 

Viadur® is contraindicated in pediatric patients and was not studied in children (see 
CONTRAINDICATIONS). 

ADVERSE REACTIONS 

The safety of Viadur® was evaluated in 131 patients with prostate cancer treated for up to 
24 months in two clinical trials. Viadur®, like other LHRH analogs, caused a transient 
increase in serum testosterone concentrations during the first 2 weeks of treatment. Therefore, 
potential exacerbations of signs and symptoms of the disease during the first few weeks of 
treatment are of concern in patients with vertebral metastases and/or urinary obstruction or 
hematuria. If these conditions are aggravated, it may lead to neurological problems such as 
weakness and/or paresthesia of the lower limbs or worsening of urinary symptoms (see 
WARNINGS and PRECAUTIONS). 

In the above-described clinical trials, the transient increase in serum testosterone 
concentrations was associated with an exacerbation of disease symptoms, manifested by pain 
or bladder outlet obstructive symptoms (urinary retention or frequency) in 6 (4.6%) patients. 

The majority of local reactions associated with initial insertion or removal and insertion of a 
new implant began and resolved within the first two weeks. Reactions persisted in 9.3% of 
patients. 10.3% of patients developed application- site reactions after the first two weeks 
following insertion. 

Local reactions after initial insertion of a single implant included bruising (34.6%) and 
burning (5.6%). Other, less fi-equently reported, reactions included pulling, pressure, itching, 
erythema, pain, edema, and bleeding. 

In these two clinical trials, four patients had local infection/inflammations that resolved, after 
treatment with oral antibiotics. 

Local reactions following insertion of a subsequent implant were comparable to those seen 
after initial insertion. 

In the first 12 months after initial insertion of the implant(s), an implant extruded through the 
incision site in three of 131 patients (see INSERTION AND REMOVAL PROCEDURES 
for correct implant placement). 
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The following possibly or probably related systemic adverse events occurred during clinical 
trials within 24 months of treatment with Viadur®, and were reported in >2% of patients 
(Table 1). 



Table 1 

Incidence (%) of Possibly or Probably Related Systemic Adverse Events 
Reported by > 2% of Patients Treated with Viadur® for up to 24 months 



Body System 


Adverse Event 


Number (%) 


rJoay as a Whole 


Asthenia 


10 


(7.6%) 


Headache 


o 


(4.0%) 




Extremity pain 


4 


(3.1%) 


Cardiovascular 


Vasodilatation (hot flashes)* 


89 


(67.9%) 


Digestive 


Diarrhea 


3 


(2.3%) 


Hematology and Lymphatic 


Ecchymosis 


6 


(4.6%) 




Anemia 


3 


(2.3%) 


Metabolic and Nutritional 


Peripheral edema 


4 


(3.1%) 




Weight gain 


3 


(2.3%) 


Nervous 


Depression 


7 


(5.3%) 


Respiratory 


Dyspnea 


3 


(2.3%) 


Skin 


Sweating* 


7 


(5.3%) 




Alopecia 


3 


(2.3%) 


Urogenital 


Gynecomastia/breast enlargement* 


9 


(6.9%) 




Nocturia 


5 


(3.8%) 




Urinary frequency 


5 


(3.8%) 




Testis atrophy or pain* 


5 


(3.8%) 




Breast pain* 


4 


(3.1%) 




Impotence* 


3 


(2.3%) 



Expected pharmacologic consequences of testosterone suppression. 



In addition, the following possibly or probably related systemic adverse events were reported 
by <2% of patients using Viadur in clinical studies. 

General: General pain, chills, abdominal pain, malaise, dry mucous membranes 
Gastrointestinal: Constipation, nausea 
Hematologic: Iron deficiency anemia 
Metabolic: Edema, weight loss 
Musculoskeletal: Bone pain, arthritis 

Nen/ous: Dizziness, insomnia, paresthesia, amnesia, anxiety 
Skin: Pruritus, rash, hirsutism 

Urogenital: Urinary urgency, prostatic disorder, urinary tract infection, dysuria, urinary 
incontinence, urinary retention 
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Changes in Bone Density 

Decreased bone density has been reported in the medical literature in men who have had 
orchiectomy or who have been treated with an LH-RH agonist analog. In a clinical trial, 25 
men with prostate cancer, 12 of whom had been treated previously with leuprolide acetate for 
at least 6 months, underwent bone density studies as a result of pain. The leuprolide-treated 
group had lower bone density scores than the nontreated control group. It can be anticipated 
that long periods of medical castration in men will have effects on bone density. 

Postmarl^eting 

Pituitary apoplexy: During post-marketing surveillance, rare cases of pituitary apoplexy (a 
clinical syndrome secondary to infarction of the pituitary gland) have been reported after the 
administration of gonadotropin-releasing hormone agonists. In a majority of these cases, a 
pituitary adenoma was diagnosed with a majority of pituitary apoplexy cases occurring within 2 
weeks of the first dose, and some within the first hour. In these cases, pituitary apoplexy has 
presented as sudden headache, vomiting, visual changes, opthalmoplegia, altered mental status, 
and sometimes cardiovascular collapse. Immediate medical attention has been required. 

Ninety-seven of the 131 patients in the two-year duration studies that supported approval of 
Viadur® continued in an open-label, third-year extension study. One patient prematurely 
withdrew due to lack of efficacy that was attributed to a defective implant. Fifty of these 
patients continued in an open-label, fourth-year extension study. No spontaneous implant 
extrusions were reported in these extension studies. Since Viadur® has been commercially 
available, <1% of patients implanted have been reported to have a spontaneous implant 
extrusion (with or without associated infection). 

Additional adverse events have been reported from US post-marketing experience with 
Viadur®. Because these events are reported voluntarily from a population of uncertain size, it 
is not always possible to reliably estimate their frequency or establish a causal relationship to 
drug exposure. These events have been reported infrequently and include fatigue, 
hypertension, migration of implant, syncope, tremor, and vomiting. 

OVERDOSAGE 

In clinical trials using daily subcutaneous leuprolide acetate in patients with prostate cancer, 
doses as high as 20 mg/day for up to 2 years caused no adverse effects differing from those 
observed with the 1 mg/day dose. The adverse event profiles were similar in patients 
receiving one or two Viadur® implants. 

DOSAGE AND ADMINISTRATION 

The recommended dose of Viadur® is one implant for 12 months. Each implant contains 65 mg 
leuprolide. The implant is inserted subcutaneously in the inner aspect of the upper arm and 
provides continuous release of leuprolide for 12 months of hormonal therapy. 

Viadur® must be removed after 12 months of therapy. At the time an implant is removed, 
another implant may be inserted to continue therapy, (See INSERTION AND REMOVAL 
PROCEDURES.) 
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INSERTION AND REMOVAL PROCEDURES 

Viadur® is supplied in a box containing one sterile Viadur® implant in a sealed vial, one 
Viadur® sterile implanter, one sealed container of lidocaine HCl USP 2%, 10 mL, and one 
sterile Viadur® Kit. The Viadur® Kit is designed to provide a sterile field and supplies to 
facilitate the insertion and/or subsequent removal of the implant. 

In addition to the Viadur® Kit, sterile gloves are required for the insertion procedure and 
subsequent removal of the implant. 

INSERTION PROCEDURE 

Under aseptic conditions, an implanter is used to place 
the implant under the skin. 

The implant is inserted using the procedure outlined below. 



Identifying the Insertion Site 

1. Have the patient lie on his back on the examination 
table, with his left arm (if the patient is left-handed, 
the right arm) flexed at the elbow and externally 
rotated so that his hand is out to his side. 



Using a pen and ruler, mark a site on the inner, upper 
arm approximately 8-10 cm above the elbow crease in 
the groove between the biceps and triceps muscles. 
Make sure that the site is vmaffected by movement of 
the muscles. 




Preparing the Sterile Field 

1. To establish a sterile field, carefiiUy open the sterile 
Viadur® Kit. The sterile kit contains: 
1 scalpel 
1 forceps 
1 syringe 

1 package povidone-iodine swabs 

1 package wound closure strips 
1-22 Gax 1.5" needle 

1-25 Gax 1.5" needle 
6 gauze sponges 

2 alcohol prep swabs 

1 package skin protectant 

1 bandage 

1 fenestrated drape 

1 marking pen 

1 ruler 
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1 mosquito clamp 

2. The implant tray contains: 

1 sealed vial, which contains the Viadur® implant 
1 sterile implanter 

1 sealed container of lidocaine HCl USP 2%, 10 mL 



To open the vial, remove the metal band from the 
bottle and pull up the stopper. Carefully drop the 
implant from the bottle onto the sterile field. Then, 
carefully drop the implanter and the container of 
lidocaine onto the sterile field. 

Using sterile technique, remove the protective cap 
from the implant by pulling the cap straight off DO 
NOT TWIST CAP OFF AS IT MAY UNSCREW 
THE DIFFUSION MODERATOR, CAUSE ITS 
REMOVAL, OR OTHERWISE DAMAGE THE 
IMPLANT. SHOULD DAMAGE OCCUR, DO NOT 
INSERT THE IMPLANT AS PRODUCT FUNCTION 
CAN BE IMPAIRED. 




DO NOT 
PULL TWiST 




Loading the Implanter 

1. The implanter is packaged in the correct 
configuration for implant loading and insertion. 
Make sure the cannula is fully extended as shown, 
and the actuator is in its most forward position. 



2. Using sterile forceps, slide the implant into the end 
of the cannula and push until it stops. When 
properly loaded, the implant should not protrude 
more than 1 mm past the bottom of the beveled 
edge. 



^Caiwuia. 
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inserting the Implant 

1. Using aseptic technique, cleanse the insertion site, 
then drape the patient's arm. After determining the 
absence of known allergies to the anesthetic agent, 
infiltrate the site with lidocaine. Advance the needle 
to infiltrate the intended 5 cm track for the implant 
insertion. 



Determine that anesthesia is adequate. Make an 
incision of approximately 5 mm with the scalpel, just 
through the dermis. 



Grasp the handle of the implanter and extend the 
index finger to rest on the back of the actuator as 
shown. Insert the cannula tip into the incision with 
the bevel up and advance it subcutaneously along 
the intended track. To ensure subcutaneous 
placement, the Viadur® implanter should visibly 
raise the skin at all times during insertion. The 
implanter should not enter muscle tissue, but be 
well within the subcutaneous space. Advance the 
implanter to the depth indicator on the cannula, 
which indicates the reconmiended insertion length. 

Holding the implanter handle in position, use the 
index finger to slide the actuator slowly back until it 
stops. (This retracts the actuator cannula into the 
handle, leaving the implant beneath the skin.). Do 
not pull back on the implanter handle while sliding 
the actuator back, as this may lead to incorrect 
positioning of the implant and subsequent extrusion. 
Withdraw the implanter fi-om the incision. Release 
of the implant can be checked by palpation. It is 
important to keep the implanter steady and not to 
push the implant into the tissue. After placement, 
sterile gauze may be used to apply pressure briefly 
to the insertion site to ensure hemostasis. 





11 



VIADUR^ (leuprolide acetate implant) 



08840302, R.2 



5. Cleanse the insertion area. Press the edges of the 
incision together, and tightly close the incision with 
one or two svirgical closure strips. Cover with an 
adhesive bandage. Observe the patient for a few 
minutes for signs of bleeding from the incision before 
he is discharged. Instruct the patient to keep the area 
clean and dry for 24 hours, and to avoid heavy lifting 
and strenuous physical activity for 48 hours. The 
surgical closure strip can be removed as soon as the 
incision has healed, ie, normally in 3 days. 




REMOVAL PROCEDURE 

Viadur® must be removed following 12 months of 
therapy. 

The position of the patient and the sterile technique 
are the same as for insertion. 

To remove Viadur® use the Viadur® Kit or the 
following sterile items: 
1 scalpel 
1 forceps 
1 syringe 

1 package povidone-iodine swabs 
1 package wound closure strips 
1-22 Gax 1.5" needle 
1-25 Gax 1.5" needle 

1 sealed container of lidocaine HCl USP 2%, 10 mL 
6 gauze sponges 

2 alcohol prep swabs 

1 package skin protectant 

1 bandage 

1 fenestrated drape 

1 marking pen 

1 ruler 

1 mosquito clamp 




Preparing the Site 

1. Inspect the site, palpating the location of the 
implant. Mark the position of the implant with 
marking pen. Cleanse with povidone-iodine swab. 
Drape the area with a fenestrated drape. 



Suggestion: 

If unable to locate by 
imaging may be helpful. 



palpation, radiological 
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2. After determining the absence of known allergies to 
the anesthetic agent, apply a small amount of local 
anesthetic under the end of the implant nearest the 
original incision site. Then advance the needle to 
infiltrate the tissue along the track. 



Removing the Implant 

1. Determine that anesthesia is adequate. Apply 
pressure to one end of the implant to elevate the 
other end. Make an incision of approximately 5 mm at 
the elevated end of the implant. Do not make a large 
incision. 




Continue to apply pressure to the end of the implant to 
encourage expulsion. Push the implant gently towards 
the incision with the fingers. When the tip is visible or 
near the incision, grasp it with a clamp and remove. 




2. If necessary, cut through any fibrous encapsulation 
with the scalpel to fi-ee ttie implant. 

3. Properly dispose of removed implant immediately, 
before opening the vial containing the new in^lant. 

If inserting a new Viadur®, return to section describing 
INSERTION PROCEDURE. 

The new Viadur® inplant may be placed through the same 
incision site. Alternatively, the contralateral arm may be used 

4. Cleanse insertion site area. Apply pressure to each 
end of the incision to close the wound. Apply one 
or two surgical closure strips to close the wound 
tightly, and cover with an adhesive bandage. 
Observe the patient for a few minutes for signs of 
bleeding from the incision before he is discharged. 
Instruct the patient to keep the area clean and dry 
for 24 hours, and to avoid strenuous physical 
activity for 48 hours. 
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HOW SUPPLIED 

Viadur® is supplied in a box containing 2 inner package trays. One tray contains a sterile 
Viadur® implant in a sealed vial, a sterile Viadur® implanter and a sealed container of 
lidocaine HCl USP 2%, 10 mL. The other tray constitutes a sterile Viadur® Kit, which 
includes: 1 scalpel, 1 forceps, 1 syringe, povidone-iodine swabs, 1 package wound closure 
strips, 1-22 Ga x 1.5" needle, 1-25 Ga x 1.5" needle, 6 gauze sponges, 2 alcohol prep 
swabs, 1 package skin protectant, 1 bandage, 1 fenestrated drape, 1 marking pen, 1 ruler, 
and 1 mosquito clamp. A physician insert, patient information, and insertion and removal 
instructions are also provided in the box. 

(NDC 0026-9711-01) 

Rx Only. 

Store at 25''C (77"*?); excursions permitted to 15-30**C (59-S6''¥). [See USP Controlled Room 
Temperature] 

For more information call 1-800-288-8371 or visit www.VIADURxom. 

REFERENCES 

1. Sennello LT et al. Single-dose pharmacokinetics of leuprolide in humans following 
intravenous and subcutaneous administration. J Pharm Sci 1986; 75(2): 158-160. 

2. MacLeod TL et al. Anaphylactic reaction to synthetic luteinizing hormone-releasing 
hormone. FertilSteril 1987; 48(3):500-502. 
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Patient Information About: 

Viadur® 

(leuprolide acetate implant) 



Important Information for Patients Using Viadur for the treatment of symptoms of advanced 
prostate cancer. 

Please read this information before you start using Viadur®. Each time another Viadur® is 
inserted, check the patient information leaflet for any new information. Remember, this 
information does not take the place of your doctor's instructions. Ask your doctor or 
pharmacist if you have questions or want more information about Viadur®. 

What is Viadur®? 

Viadur® is a drug-delivery system that contains the drug leuprolide and is placed xmder the 
skin. It looks like a small, thin metal tube. After it is placed under the skin, Viadur® delivers 
leuprolide to your body continuously for 12 months. 

How does Viadur® work? 

Leuprolide, the active medication in Viadur®, works by reducing the testosterone produced 
by the testicles. This lowers the amount of testosterone in the body. Testosterone appears to 
be needed by prostate cancer cells. Usually prostate cancer shrinks or stops growing when the 
body's supply of testosterone is lowered. 

By lowering the amount of testosterone in the body, Viadur® may help relieve the pain, 
urinary problems, and other symptoms of prostate cancer. However, Viadur® is not a cure for 
prostate cancer. Once Viadur® is removed by your doctor, your body will start producing 
testosterone again. 

How is Viadur® given? 

Viadur® will be placed under the skin of your upper, inner arm. The doctor will numb your 
arm, make a small incision, and then place Viadur under the skin. The incision will be 
closed with special surgical tape and covered with a bandage. You should keep the bandage 
in place for a few days until the incision heals. 

After 12 months, Viadur® must be removed and may be replaced with a new Viadur® by your 
doctor. 

What sliould 1 avoid while Viadur® is inserted? 

After Viadur® is inserted, keep the site clean and dry for 24 hours. Do not bathe or swim for 
24 hours. Avoid heavy lifting and physical activity for 48 hours. Avoid bumping the site for a 
few days. After the cut has healed, you should be able to go back to your normal activities. 

What should I know about using Viadur®? 

• If you notice unusual bleeding, redness or pain at the insertion site, contact your doctor. 

• In the first few weeks of treatment, if you experience increased pain throughout your body, 
weakness, or numbness, contact your doctor. 

• X-rays and MRI do not affect Viadur®. 

• Viadur® is seen on X-rays. Slight image distortion around Viadur® may occur during MRI 
procedures. 

• Viadur® must be removed and may be replaced after 1 2 months. 
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Who should NOT use Viadur""? 

Do not use Viadur® if you are allergic to the drug leuprolide. 

Do not use Viadur® if you are a woman. Viadur® is not approved for use by women of any 
age. Furthermore, use of Viadur® in a woman who is or may become pregnant may cause 
harm to the baby. You may lose your baby through a miscarriage if the drug is used while 
you are pregnant. 

Viadur® was not studied in children and should not be used in children. 
What are the most common side effects of Viadur®? 

The most common side effects related to Viadur® were hot flashes, lack of energy, 
depression, sweating, headache, bruising, and breast enlargement. 

Prostate cancer-related symptoms may become worse during the first few weeks of treatment. 
Like other similar treatment options, Viadur® may cause impotence. 

There may be some pain and discomfort during and after Viadur® insertion and removal. 
Bruising may occur. Reactions, such as itching and redness, are usually mild and heal without 

treatment within two weeks. If they do not heal, contact your doctor. 

There is a chance that your bones may become thinner if you use this type of drug for long 
periods of time. Ask your doctor if this is a risk for you. 

This list is not a complete list of all the possible side effects. If you need more information, or 
are worried about these or other side effects, talk to your doctor or pharmacist. 

What tests will my doctor perform during my treatment with Viadur®? 

Your doctor may measure blood levels of testosterone and prostate-specific antigen (PSA) 
during your treatment with Viadur®. 

Can I take Viadur® with other medications? 

Tell your doctor or pharmacist about any medicines that you are taking, including Viadur®, 
prescription, non-prescription, and herbal remedies. Do not start taking a new medicine 
before checking with your doctor or pharmacist. 

For more information on Viadur®, talli to your doctor or pharmacist, call 1-800-288-8371 
between 8:30 AM and 5 PM Eastern Standard Time, or visit www.VIADUR.com on the 
Internet. 
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What are 
alginates? 



Alginates are hydrocolloids, water-soluble 
biopotymers extracted from brown seaweed. 
They were first researched in the late 19th 
century by British chemist E.G. Stanford, 
although It was another 50 years before 
they were produced commercially. Since 
that time, scientists have discovered much 
about this versatile material. Not just new 
knowledge of its multiple properties (such 
as gelling, film-fomiing, thickening and 
stabilizing characteristics)— but also how 
to adjust harvesting and processing 
methods to enhance those properties. 

While alginates are natural products derived 
from a natural origin, FMC BioPolymer 
has refined Its harvesting and processing 
techniques for maximizing yield and 
ensuring batch-to-batch consistency. 



What can alginates 
do for you? 



As fomiulators who are fiamiliar with alginates 
have already learned, this hydrocolloid 
has many attributes which naturally lend 
to a variety of applications. They possess 
unique, valuable functionality in esophageal 
anti-reflux suspensions and tablets, and 
have demonstrated promise in the area of 
controlled release medications. They also 
offer benefits as viscoslfiers and disintegrants, 
and can be customized so that their 
gel-forming characteristics facilitate 
matrix and stnjctural building properties. 
Alginates' wide range of gel strengths have 
made them a mainstay of the dental 
impression and denture adhesive markets 
for decades. And In the areas of wound 
care and dermatology, their ability to 
create films, foams and fibers offers a 
wide range of potential uses. Regardless 
of this history of success, we believe that 
the best is yet to come for alginates. 



Regardless of this history of success, we believe 
that the best is yet to come for algirtates. 



Unique structure. 
Precision harvesting 



The primary brown seaweed utilized 
by FMC BioPolymer for the extraction of 
alginates is Laminaria hyperborea, which 
is harvested off the west coast of Norway. 

At these latitudes the waters are 
clear and clean, resulting in a healthy, 
sustainable, renewable crop which grows 
just below the surface. Water temperature 
also plays an important role, and the 
consistently cold water found in this 
region results in plants containing 
alginates with a molecular structure 
that accentuates their useful properties. 



Using a proprietary process employing 
specially designed trawlers and mechanical 
harvesting equipment, FMC harvests 
seaweed in a way that sustains regrowth, 
In accordance with advice provided by the 
Norwegian Marine Research Institute and 
the Directorate of Fisheries. This responsible 
resource management solidifies our position 
as a long-term provider of a consistent, 
reliable supply of highly functional, cost- 
effective alginates to customers in the 
pharmaceutical and medical industries. 

In order to supply alginates with different 
functionalities, FMC BioPolymer also 
utilizes other sources of brown seaweed, 
which are harvested off the Chilean coast 
(figure 1). 



At these latitudes the waters are clear and clean, resulting In a healthy, 
sustainable, renewable crop which grows just below the surface. 



Rgure 1. Industrially 
utilized brown seaweed. 
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From seaweed 
to functionality 



Alginate occurs naturally in seaweed mainly 
in the form of calcium, magnesium and 
sodium salts. To transfomri seaweed into 
products like Protanal alginates and Protacid 
alginic acid, FMC has developed a process 
that extracts alginate while thoroughly 
removing all other biological and inorganic 
impurities (figure 2). This stringently 
controlled process ensures that our 
alginates are of a consistently high quality. 

Whether your needs call for excipient 
grade, active pharmaceutical or ultrapure 
grade alginates, you can be sure that FMC 
employs and adheres to the highest relevant 
standards to ensure purity and consistency. 

We offer an array of over 1 00 alginate 
products — including alginic acid and its 
salts (sodium, triethanolamine, potassium, 
ammonium, magnesium, calcium) and 
varying grades of esterified alginate in the 
form of propylene glycol alginate — making 
us one of the world's largest and broadest 
suppliers of alginate-based materials. 



What does this mean for you? It means 
that FMC's alginate products are among 
the most reliable In the Industry. It means 
that you can introduce alginates into the 
formulation process with the highest 
degree of confidence. And It means that 
we're able to provide the versatility you 
need to ensure success in a wide range 
of fomnulations. 

The science behind 
the product 

Alginates are poiysaccharides (carbohydrate 
polymers) with building blocks comprised 
of two uronate sugars, the salts of 
mannuronic and guluronic acid. When 
extracting alginates from harvested 
material, the uronic acids are converted 
into the salt forms mannuronate (M) 
and guluronate (G) through a neutralization 
step (figure 3). 



Alginate is a block copolymer composed 
of longer homopolymeric regions of M 
or G, potentially separated by regions 
of alternating structure (MG) (figure 4). 
The proportion, distribution and length 
of these blocks determine the chemical 
and physical properties of the alginate 
molecules. While G-blocks provide 
gel-forming capacity, MM and MG 
units provide flexibility to the uronic 
acid chains, with flexibility increasing 
in the order GG<MM<MG. 

The chemical composition of alginate 
varies according to seaweed species 
and structure. FMC BioPolymer has the 
experience and expertise to select the 
appropriate seaweeds (or combinations 
of seaweeds), and process them in 
a way that assures consistency over 
a wide range of functionalities. 






Figure 2. Simplified production process. 
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Careful selection and management of 
our resources, highly developed harvesting 
techniques and stringent processing give 
us the ability to control alginate properties, 
such as gel strength, particle size and 
viscosity. You provide the target-^e have the 
raw material and the technology to meet it. 

Complete hydration of al^ates is necessary 
to obtain full functionality of the polymer. 
The viscosity of an alginate solution depends 
on the alginate concentration and length 
of the alginate molecules, or the number 
of monomer units in the chains (i.e., average 
molecular weight), with longer chains resulting 
in higher viscosities at similar concentrations 
(figure 5). Aqueous solutions of alginates 
have shear-thinning characteristics, meaning 
that viscosity decreases as the shear rate, 
or stirrer speed, increases (figure 6). 



This property is known as pseudoglasticity, 
or non-Newtonian flow. Temperature will 
influence viscosity as well, with increasing 
temperature resulting in decreased 
viscosity (figure 7). 

Standard grades of alginate form gels 
in acidic conditions. The pKg values for 
mannuronic and guluronic acid are 3.38 
and 3.65, respectively. However, propylene 
glycol alginate (PGA) Is soluble in acid. 
PGA is produced by reacting the free 
carboxylic group of the alginic add with 
propylene oxide (figure 8). 




Figure 7. Viscosity of three 1% Protanat 
alginate solutions at different temperatures. 



Figure 8. Propylene glycol alginate: Alginic acid chain with some acid 
residues esterified (R indicates ester group, H indicates acid group). 
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Gel formation 



Gel formation is another area in which 
alginates have shown great promise. 
An alginate's ability to fonii a gel is 
determined by the proportion and length 
of G-blocks in its molecular structure, 
a position of strength for FMC*s alginates 
due to several factors (table 1). First, 
we use Laminaria hyperborea, which has 
one of the highest G-block contents of 
any species. Because the stems of 
Laminaria hyperborea possess the highest 
concentrations of guluronate monomers 
we process these stems separately, resulting 
in alginates with superior gel-forming 
capabilities. Second, our choice of hars/esting 
location — cold, rough waters — ^facilitates 
higher G-block content. And finally, proprietary 
processing refinements enable us to 
extract alginates that fonm stronger 
gelling networks. 



To fully appreciate the potential of alginate's 
gel-forming properties, it helps to understand 
the chemistry behind gel formation. Regions 
of guluronate monomers, or G-blocks, in 
one alginate molecule can be linked to a 
similar region in another alginate molecule 
by means of calcium ions or other multivalent 
cations (figure 9). The divalent calcium 
cation, Ca^% fits into the guluronate block 
structure like eggs in an egg box (figure 10). 
This binds the alginate polymers together 
by forming junction zones, resulting 
in gelation of the solution. 



Table 1. IVpical M- and G-block profiles for different seaweeds 
as measured by nuclear magnetic resonance spectroscopy (NMR). 
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Once formed, an alginate gel may be 
considered part solid and part solution. 
Water and other molecules are physically 
trapped within the alginate matrix by 
capillary forces, yet remain free to migrate 
by diffusion, depending on size. TTiis property 
makes alginate gels ideal for multiple 
applications, including cell immobilization 
and/or encapsulation. Another area where 
this property plays a role is in wound 
treatment where the gel network is 
rehydrated through the absorption of 
exudates from wounds into alginate 
wound dressings. Also, in the treatment of 
anti-reflux diseases, alginates react in situ 
with acid and calcium carbonate, creating 
a protective, floating gel raft, due to the 
trapped bubbles of carbon dioxide. 

Another valuable property of alginates is 
that they are soluble in cold water and do 
not need a heating and cooling cycle to 
form gels, as is the case with most other 
gelling biopolymers. By selecting alginate 



grades and adjusting fomiulations, 
alginate gels can be developed into 
a range of structure types, from 
firm and brittle to soft and pliable. 

There are three main components in a 
typical alginate gelling system — alginate, 
calcium salt and sequestrant. Alginate type 
and counter-ion, calcium source and the 
sequestering agent control the gelling 
system structure and the rate at which the 
gel forms. Hydration and unifomn distribution 
of the alginate are essential to optimize 
gel formation. The grade of alginate, calci- 
um source and sequestering agents must 
be matched with the process and overall 
formulation to develop the final product 
(figure 11). This is an area where our 60 
years of experience yields huge dividends 
for our customers. 



Figure 9. Calcium 
binding site in G-biocks. 



Figure 10. "Egg box" model 
for alginate gel formation. 



Figure 11. Factors influencing 
gel formatkm and properties. 
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While alginates naturally lend themselves 
to multiple gelling methods, the two most 
frequently used are diffusion setting and 
internal setting. 

In a diffusion setting system at neutral pH, 
an alginate solution, or a mixture containing 
alginate, is gelled by being dipped into, 
or sprayed with, a calcium salt solution 
(calcium chloride is the most commonly 
used). The calcium ions diffuse into the 
solution and react with the alginate molecules, 
fonning a calcium alginate gel. This process 
is especially suitable for relatively thin or 
small dimension materials, or when trying 
to provide a thin coating on a product 
surface. The rate of diffusion can be 
increased by raising the concentration 
of calcium in the setting bath or spray 
and by using a strongly calcium-reactive 
alginate, such as an alginate with a high 
proportion of G-biocks. 



One example of using diffusion setting is 
in manufacturing calcium alginate fibers 
for wound dressings. In this case, alginate 
solution is extruded into a calcium bath 
through fine nozzles and the fibers gel by 
calcium diffusion Into the fine threads. This 
principle is also used when encapsulating 
cells or materials in alginate beads. 

The diffusion setting system can also be 
triggered by lowering pH. To accomplish 
this, a calcium salt that is insoluble at neutral 
pH is mixed with the alginate. When the 
acid comes into contact with the surface 
of this mass, the calcium salt is solubillzed. 
The solubilized calcium will then react with 
the alginate, triggering the gelation process. 
One example of this application is anti- 
reflux medicines, where alginate forms 
a protective raft in the stomach. 



In an internal setting process, calcium is 
released within the product under controlled 
conditions. This method employs the 
combination of alginate, a slowly soluble 
calcium salt and a suitable calcium 
sequestrant, such as a phosphate or 
citrate. A sequestrant is needed to bind 
free calcium and prevent pregelation of 
the alginate during the time the product 
is mixed (prior to being cast into the 
desired shape). TTie shorter the mixing time, 
the lower the level of sequestrant needed. 

The internal setting method may be 
performed at neutral or acidic pH and 
acidity may be achieved through the 
addition of an acidifier, which will 
accelerate the solubility of the calcium 
salts. This method Is commonly used 
for dental impression materials. 



Film formation 



Another attribute of alginates which presents 
exciting possibilities is its film-forming 
capability. While several biopolymers can 
be used for film fonmation, alginate's inherent 
properties give it some distinct advantages. 
Films formed using alginates in combination 
with a plasticizer are generally strong and 
flexible, and also provide a strong oxygen 
barrier. Alginate films also offer excellent 
transparency and can be either soluble or 
insoluble. Soluble films of sodium alginate 
are made by casting and drying, while 
insoluble or gelled alginate films are 
produced by applying a layer of alginate 
solution followed by cross-linking with 
calcium salt and then drying. 



We see several possibilities to leverage 
the inherent flexibility and other unique 
profserties of alginates. For example, 
alginate's film-fonming capabilities 
could provide potential new platforms 
for the innovative dnjg delivery 
systems of the future. 



Alginate's film-forming capabilities could provide potential new 
platforms for the innovative drug delivery systems of this future. 
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During the dissolving process, It is cnjcial 
that the water be vigorously stirred while 
powder Is being added. Protanal alginates 
should be Introduced slowly into the vortex 
created by the water to avoid lumping and 
stirred until complete hydration occurs 
(5 to 20 minutes, depending on the grade 
of Protanal alginate and equipment used). 
Premixing with another powder or in 
a liquid that does not dissolve alginate 
(such as alcohol, PEG or oil) will enhance 
dispersion and subsequent dissolution. 



Although naturally derived alginates are 
less susceptible to microbial attack than 
many other carbohydrates, preservatives 
are recommended for use In systems with 
high moisture or suspensions. When on 
the lookout for the presence of microbial 
growth, one clear indicator is a reduction 
in viscosity. Presetvatives like sorbic acid, 
potassium sorbate, benzoic acid, sodium 
benzoate or esters of hydroxybenzoic acid 
can all be safely employed when trying to 
prevent growth. The amount required 
will depend on the type of preservative, 
the composition of the product and the 
storage conditions. 
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Stability and 
sterilization 



Regulatory 



Time, temperature and humidity influence 
the stability of alginate systems. The 
stability of Protanal alginates and Protacid 
alginic acid is well established and has 
been documented through FMC's alginate 
stability program. FMC has developed 
packaging and distribution techniques 
that help ensure stability, allowing customers 
to take delivery of product shipments with 
a high degree of confidence. FMC has 
also optimized product logistics to ensure 
reliable delivery and maintain product 
quality and integrity during shipment. 
Once customers receive Protanal alginate 
shipments, it Is recommended that they 
be stored cool (8-15° C) and dry, while 
Protacid alginic acid, which is less stable 
than sodium and potassium alginate, should 
be stored cold (less than 5° C) and dry. 



As with most carbohydrates, alginates 
are susceptible to hydrolysis or degradation 
in acid and alkali, especially when exposed 
to high temperatures over extended periods. 
To limit this possibility, apply high heat 
only when needed and for as short a time 
as possible. If use of high heat is undesirable, 
sterilization can also be achieved through 
filtration via an appropriate submicron filter. 

Sterile alginates have achieved 
great success in encapsulation of 
living cells that release biologically 
active substances to treat conditions 
such as diabetes and brain tumors. 
Sterile and ultrapure alginates can 
be obtained through our NovaMatrix 
business unit. 



Protacid alginic acid and Protanal 
sodium alginate meet the requirements 
of the monographs in the National 
Formulary (NF) and European 
Pharmacopoeia (Ph.Eur.). Protanal Ester 
propylene glycol alginate meets the 
requirements of the monograph in the NF. 
A Type IV Drug Master File is on file with 
the U.S. Food and Drug Administration for 
Protanal sodium alginate. No compendial 
monographs currently exist for magnesium 
alginate, potassium alginate or 
triethanolamine alginate. 



Products and main applications 



Nature, Humans, Science photography shot on location by: 
Jake Chessum. Alex Williams/JDK Photostudio. 
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